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£ XI x — * § £ & * ft t t 5 *X ft ^ ir > * T > T ft Mlwf 

- * R*tt LA O'r - * • * ii^- h & ^ L Tfir 
9 c cb *#»i:i-6It#qi 1 E*o¥*ttE«3£« 0 
[W*3S3] flrEWJW^ffctt, SUE^^y- h h7> 

- * « # r>'x- 37 hs^ tB LB»-eK/<^ * ft *<o 
[»**4] WE'^* x-*»#a*B# 

t>«< i-S d Sr»*ii-5BI*iB 3 E*<0*«<ttE« 

£ »» £ i" 5 3 E«t<a **(*E»3S«o 

itE^>^tt#4fiftt 5 5 y f t , 

!)±y h-tZ y-fey MSKSr^tPwi:* 
»» 1 1-* »*3j 3 E«^**frE«3g«. 

[»*qi7l lWEy-fey HSlBtt, 
fUE^ 5/f-<7>tU*SraiS*-fr5«iElalBi:, 

«aij«*^*<5v^T. tt«ffiei»^e>«*ofcaa«Fm 

«:*-*-saJifB**:»9ai1"iai»«:**, 
il 6 E*o**frE«3S«o 

S5l<Ogffj£<D*>f S^TKJSlG^y^Sry-fey hi" 

• * ii*»flF-e*> S *>R*tH L Jftf^T**) S > ft" 5 
■8>JfS *Jc£<5^T , Bf*10)7y ^£ VttHS 1 09 y ir 



3 E*0^»»:E«3S«. 

IK*3S9] hfslB£g2£>y-t:y hlnlB 

co&*\*. »*6i-6 7y9-wai*«raiES*aii«»S: 
U^i-sajiiaBS:**, KaiS«*lcJ:oTtt»rt;i- 
5 7 y y ir * h i"5 w t Sr^fg fc i*5Si*iS 8 Ett 
cQ**ttE«3*1t. 

[!S**glO] *«*E«««»w»T % ^ 'J ir/utft 

^ttJLXU^-Jfcti&^Srfr 5*»-e*>oT, x- 
^BfcWULWfc:, tt=7^y-> h7>^^t»l© 
fllf3t^S8W«a$-fr, 

7*— K^7i^y- h h7>y^^^I 
2 cogf 3eco»B3«a S - t ft^m i" 

[it*«i i] fftmmi<DWT7z<Dmmtt* mum2com 

3t^WIBJ:9*^ci:fr!ft»ti-5»*qii OEttco* 
ft. 

2] WE*ltoBfftwJHMavWE«2^» 

xftf^fetT 9^tSr»*ti-5if**i otatom 

[0 0 0 1] 

[*W0JRi-sa«»»I *«Wtt-«^*W*E««E 
ll:SU »L< tt-trv^T^^*c»i-5r f — ^<^R*L 

[0 0 0 2] 

[?¥3(EOjEtB] DRAM (dynamic random access memo 
ry) ^VSiSDRAM (synchronous D R AM) ^CO-^ 
*#EiSfIl:»Tli, > ^ y iryMr»-rsr f — ^Bt^L 

CJ:oT, igJRt/c^^-yiryi-^^x— ^Srfy h^-Y 
v(-l^o*-l±5 L, t"7 h7^ycof'^^^t>^7>7l: 
#tiZiA/t:'tgi|ii-5o -OiiSSFixfc^— *Sr % =i ^ A 
«Rl»*raiRi"*C: tic J; DiRLfca? A^'- hftF^ 
^T, x — #^<^*zK**fi- 0 x — **#ii*cofl|-&*c 
(i, =7^StR»ft511Ri-^^i:(3J:»9iStRLfc = 7A 
hftMv^T, x — v?^<^±c0T r — ^ftirv^TVT' 

-K«*y»»zJ:oTa»Snfc^*y-feyMc, try Yy 

[0 0 0 3 ] try h7^^07-^<^(j: l t'y hco 

JE$iX^> W3 7^fX) o cco^'y f + —>*xw 37 
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[0004] :^yft-ynf&wa7-fxiii^ 
nsST^jfiffliw^BBc, try h7>fys^f-^/^ 

y f t - y R W a 7 XfrJET ft Jxtf 4 <b 4 
[0 0 0 5] ffioT^D7^1t^^^f, a-f 

vl "C x — ✓ < * S ir > * T > -? M ^ J* 5 n v A Y - 

f± h5>^;**Tifj5£$ix, coh7>"^^co>r-h 

5 > i? * 9 — / </ u ^ A t) COM ?$k 4 => 5 -< Xcoffl Fa 1 ] 
[0 0 0 6] 

x - * Id* # ft lEM^I «: 4- *. S 

m n co * # 4 «tt*sr p]Hi{:^ -em-r&mtf & % 

[0 0 0 7] ^t*— *tt*.ffi LBf^tt, »>h«EifilS 
♦ISrif tlLftas b -r — 9 £ 8S^ tz-rco X\ 7 f —9'<*l* 

[0 0 OS] 3 7Ay-h^/v^AAH x 

CHbbf- /ECO^^Vu^<is4:4oTt^o ?£oT s ft* 

&*ftfls*zigwfc_ «fc 9 (w/<^^in^^< is'^-r^ t , m 

3* BH L Kj ^ 1 1 6* X 7 s - 9 tt* tB L K fi^F + # ft ft $ t 4 



* ! 8iiftv^ti:45 a 9uy9<oi 1M P/wftrntf 

[0 0 0 9] ttoT**9!WBWtt, *«tfrEtt3S«u: 
» T , x - * ttfrttl LSSb ^MB Fa^eog $ & O'x - ^ S f ii 

[0 0 10] 

[0 0 1 1 ] W*qi2 0J8W^»Ttt, l§E«c^ 

^ mux u'x - # » # a* 1 1? 5 ttfto-t ^ ^ r > 

[0012] «#«3©«!ll:»-cii, »*3S2E*(75 

^atiMEit»««c»T, WEjij»?aii % miE37Ay 

— h h7 >*Jx9<Dlf<- hA^Ci^t^^^^M^ 
iSfefift L . ^ — * » # ii * WPX V -r - * iS^iij L P# T?tt / < 

x — # ai^^pcoSfjE^^^WS: . 7 — 9 lHZh\h L!^ 
10 0 1 3] mXmSCD&Wlzmxi** If*xf3|£^c9 

«**«rEy- h*WiS**afflW«^©»l|IB»w«rlE^ f 
Srfr 5 ^tJr»S(itS fl If*^ 6 w«WlwttTtt, IS 
Stt, fflrE^Vu^ff**:«»-f 5 5 y^-t, i^^ffib 

[0 0 14] !f*il7(^|gP^{c^Tfi, «*9 6Ef^ 
***E**«»i»T, BtlEy ± v HS»I4. «B7y 



[0 0 15] »#qi8 0»Wlc»Ttt, tmm3tZffi<D 
-§-2:{£J#T5!il i coy %\<n>wfc<r># << 

2<7>yir y MUSSt, »#&*ttfln?*5jMft*Hl Lib 

[0016] w#tn9<Dj8w^»Ttt, m^Mstzmco 

*W*EttSMfc*-C< JgiO!HryHHl8i*2cr)y 
-fey MS»0>**M:, *t/Ci-5 9y^^fcbS*4riliES-fr 

Ttt»Ct5 7 <y^£ y -fey htSitSrftftttSo 
11**1 0(O5g!3l:»Tll ^iHWEitSBfcttTy* 

[0 0 17] |f*rll l^JBW^»Ttt, 012 
f^*i£l:»t, lifrE* l ^Brt^JHWtt* iuffi^2o 
3f*OfflBIJ <}: tSrWKtl-*. 11*311 2 (D3§ 

Hfc«Ttt\ W#*l 0E*W*ftfc:«T, flTE»io 
W*©»m2WIMrEJiS^ y" 

1-5. 

[0018] ±E«B^tc»Ttts h^WiiSiMar^ 

**av^-#»#a*»f^ffliioa>«**c»i-5ttsi- 
5 5*sr»r*b, iSv^ia«sfcr-oiK«nc»^t^rffi^i- 

ff^omi£jffi^f^#^SJEffitISr^"1-5Ac^lc % = 
7^X|:±ot r — * * Sr H effit:: 1~ 5 7h tc tilt® 
ttS^B*ra&j&S<k1-5o ±E*W^»Ttt, ##iA* 
ttfWfc ttltttWffiv h «iiP#H & v > a r t ^ tU 

M^7^Xt5:i:^*5o *fcSc*ffiLfiti^BR 

+»4«JE«tB*T-ii«1-5fc*^J4tt«»ftv^|IB^ 



(4) »BB2p 1 0- 1 8 8 5 5 5 

fcH*5 0 

[0019] {R«z*#ii*ab^B#st>*BE*ajL»j^P#o 
» ft se* aa l »flFB*iw a* aix ft ^ - t ( c ft 5 . l ^ l± 

£<fc9 (>fflv^>f ^/u-eoilifP«:prilBi: L, ftttftBE* 
[0 0 2 0] 

■ ffi«r#fiHUTttW1-4. Bllt **Wl:J:5DRAM 
4*1 0, *53£09*^y ir/H 1 . ^ifcoo-tryu h^V^* 

14M1 5, St(0^7AiJRfSl 6, 7- K^a- 
^20, =7^73-^2 1, BE*ttSLT>>^/*#ii 
fy'<y7T 2 2, ir^^T^XftlHSrL^^ h 2 3 s ^ 7 
AT^ir^vu**^:^ > h 2 4. f-UtUA^y 
77 2 5, 3vyKSJ{ai^^7 h2 6, 7K^/<y7 
7 2 7, f-^yK2 8, 3>Fd -/U/< y K2 9, 
r KU7/<7 K3 0, «-5§-j»3 1 x — *fcotf y h7^f > 
BLW/BL, RI>— SJOx — ^^DBM'/DB 
^atr 0 w ZX/B L jttMi/DB^Ov/^sRyU^tt 
/" (1, SI^-^^-To 

[0 0 2 1] iKDDRAMdJtr, =»vAT^ir^/< 

ti«ft!3 % 3^>Kai^7h2 6^Mftj»3l4 

^T'fe5^^^1-§S*mL/##iA*ff^^g;*t®5o 
37A7^t^/^M^-^y h 2 4 fl, =1-^^ Kftl 

^^ff^-ar^^-T^^, BE*aJL/»tii*fs#^1- 

3 7A7 = -^2ll:i^t5e 37A7 = -^2 1 

tt i 5 ^mmz^tZo 

[0 0 2 2] ZtokoizlsX. x-^SE^tiSLSi^JiT 

t tS4of:g $ 0«BBB*> t ft 9 ^K^1~5 ^ 

t^ai*5o Sot, »#ii*tt^^zfi, n^r 
^ir^/vu^^^L^-/ h 2 4/;^iS1-5^°^^(D/vu 

fft^— y V 2 A ^^iBfgl-S/^yu^^^^yu^BSrJtKMS 
< LTx"-^gE*fcHL(c+»ft^^^$r#x.5wir 
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[0 0 2 3] Ell <DVRAM\Z&T±te.Uft<omm*. 

1SWifrl\% t-th t . CCO^u^^LOWtfc^W: 
fx x IS £ i \, fct* *o d r a m t Nttt cotf/ST- 

[0 0 2 4] mi WDRAM(OSj^i:o^taTCM 

'<y K3 OUT Kl/^fflW*8Sh5. T K u 

fir Ki/^<y7r 2 7i:^$iiT, !7 — Kr^-y 

2 o ^7^3-^2 1 izmzznzo 

[0 0 2 5] !7- 011 r K^fS#-e» 
j£**bfc!7— KUl OSrlRLtH I GH£ U 
^ir/t- h7^/7>^ l 2$riSii$1t§o lixCioT, 
31^$nfc7<^y ir/H icox — ir/u h 7 
* 1 2 Sr^UTtr-y K7-Y>-B L.5(//B L Irflfcite £4x 
5c h7^>B LRUVB LWf-^«*tt, irv 

[0 0 2 6] 37^73-^2 111 7K^<y77 
y h 2 4 7&>?>/*/u;*{B*«:Stt»5 € ^7^7 

3-/2 111 r Ku^«»-«i«*ixfc=i9AaRai 

161:, ro/</u*{g*Srtfe*&i-S 0 ^iR^ixfc^7^ 
Siftifti 6tw5t^i-^3 7^y— h h7>y^^ l 416: 

l Mil 5*5d->SiX, ±>^T^y\ 3Xti*I$4x^C7 
-^lf^7 : -^/<^DBSr>yDB Id flfefg $ ft ^ 0 x 
-?'<*DBRTf/DB±<Dr-?m^r\-±, BE*tBLT 
^:7V»#&*'<y 77 2 2Ktt*i&4ftT«MBSti, 

^7772 5il 7 — *fg-§-£:7 — K2 8 (3 tb^? 

[0 0 2 7] ±»OR*tUL»fl?*C»T, 37^*- h 
h 7>*>'^ ^ l 4i£vMi i 5<^*SMHra&ifc£-f a.'^ 

[0 0 2 8] ^-*»*i&*oah9\ *f—9><*j K2 8 



.St/T Ku^-y K3 0 t~ * (f UT K 
WSKftSlii. 7-*fs^-li7-- *Att5?V<*:77 2 
5^U, R*tBLT^://»#i4*'<s/7^ 2 2 Id 
**SH5, tt*USLT y77ftiA^<^7r 2 2K 
$ ixfc =f— 9 ft -5§-(i s 7 - ^/<7DB& LF/ D B ± 
i:©iMlf^i: lTWx5o ^/c7 K3 0 

K#;L5>jxfc7 Ku^lf^-liT KU^/<y77 2 7 (Cfe 

nrt^ixr, C7- K7 3-^2 o t 37^3-^2 i 

[0 0 2 9] 37^73-^2111 7Kl/^/<y77 
2 7frh<DT KU =i7A7^t^^/U^ 
41*3--^ h 2 4 ^b^"/U7.(f ^SrSftaSo =» 7 jUx 

tiJRI* 1 6 Kljtfjfc-f 5 3 7 a y— h h 7 > 1/^'^ 1 4 
i Mil 5 Six, T — ?'<xDBRV z /VB±cn J f 

— ^{f-S-tfs-fe^T^i 3CMJii, t>77y7' 

1 3 ir>^r>-7 0 l 3 KSWS 

£n*i7-*H L T b' y V 7^>B L& 

O'/B Lil^nSo 

[0 0 3 0] 7 — K73-/2 Ofl 7KU-7fI^-Tj|- 
SSllfc!7-KKll0S:lRLtHIGHtU Wffii" 
5ir;u h7>y^-.? 1 2 £«ii£-£3o CixCioT, 
iB&SJxfc^y ir/n l tz, SfiiSixfc-lr/i' h 7 >*J 
^^12^rit x t'y h7^>BLSOyBL±cof 

[0 0 3 1 ] Ji^oof^tbLffij^irSJT, 
F7>y>^ 1 4*^Mi 1 SOjgii^MSr^^i-a^^^ 
^{f^-<D/<yU7^I(i, 37A7^t^/vu^^3.^ y 
V 2 4\zX^X. »#a*»f^«co>r 37^ Xtbf^Jw+ 

§0 Sot, ?n **1Nf */uSrfittL-T, Hl^Qy 

[0 0 3 2] B2 (A) Rlf (B) 11 IH0O37A7 
■? J t*s<;i>K£j$ t =jL-y h 2 4d5-4j*i-S^yu^fS*S: 
^i"o HI 2 (A) ti, »#ii*«ifp(0»-fr^tfiS;$ns 
^</u^ff *Sr5*U i2 (B) tt, R^tiiL-lfc^*^ 

^x, 7-^/<7>DB^L>yDB±w7-^ if -^-com/± 

[0 0 3 3) 12 (A) <hIH2 (B) 4rit(»i-lxtf W 5> 

jfm<n'*fr*fe £rnm-<ny~s< ^/ut*>5^ 5 . is^i^^ 

.S«ra) ^W1-5o tU2 (a) C/Teilg ct 9 fC x 
(Jl^rWi-^fc^tr, 37^XCJ:ot7-^<7DB 
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[0 0 3 4] £fc[£l2 (B) \Z7jk^i\^X0^. SK^ttS 

S 7t ft I c , mJEM^I * -5 fc ft lc liJtttW 

St^^^SttOo itf-^^DBav/DB 

* ^ ^Falx- f§ £ Ixfcf a 5 ^ <c ftff * 

[ 0 0 3 5] (D2 (A) St/ (B) \Z7jk£iXh? u.y? 
^£oT[*]2 (A) (B) liSSns <t St 

[0 0 3 6] 0 314, ^P^^i^^^ixT^-fe^^/u 

A7^t^/vU74^a-^ h2 4(j:, NANDBB4 
0M4 1, W<-^4 2 71M4 8. NMOS h 7 > 
^^50X1/5 1, PMOS h7>y^^5 2M'5 
3. jRtf*ft#OffiffiRXVS*C£*tf 0 NANDEJ 
84 OSl/4 1 f±R S 7 y y^7Q y ^SrJBjft * 

[0 0 3 7] B4lt E3^37A7^t^/<^tS 

AT^ir^/<yu^^rL- h 2 4 ©ftfftHWt £ 0 
tD^ttffi^i^T, NAND@84 0M4 1^b45R 
S 7 !l, y ^7n yZfCD— CD AJJS— KN 1 I3H I GH 
T&<9, t 9 —Jj<DAJd y-KnOltHIGH Xfo 
Z> 0 Sfcy- Kn 0 2St>'n 0 3te#^, H I GH&lF 
LOWWtt»l:fc5 0 fot«ffi(^T, 
^ir^/^u^ijsSc^- y V 2 4 cotti^y — KN 3 tcfi, 
Kn 0 2<DH I GHH>^^ 4 2TK(ELfcL 

[0 0 3 8] J^T^±Mt^tL 
X. / — KN 1 ICLOW^/^^^AA^ix^o So 
T, RS7y2//7P'V^A^y-KNl&U r n0 1 
LOWSVH I GHtiSWC, RS7'J y7 s 7 
a ^7 ? C9ttS^t:-fo5 / — Kn 0 2lt>'n 0 3f±, L 



OWftt/H I GHir^Oo /— Kn 0 2<30Ste-CfcS=3 
7^T^ir*'</U;*£fi£rL- ^ h 2 4(OtB^y— KN 3 
ft, LOW/^bHIGHCgfttOo 

[0039] iXiknmmtmz&^Mftcom^ t wt&th 

0 0 Sfot, NMOS F7>y>^5 0St/PMOS h 

5 2#:j->'£<t 92gil$n5 0 SftNMOS 
h7>^^ 5 lSl/PMOS 5 3tetf"7 

[0 0 4 0] / — Kn 0 3 CO L OW/i^H I GH— cog 
ffctt, 4 3 7SS4 6SWIISRi§fC/>6 

^QiigSr^J?:effitTtKo SoT /— Kn 0 4(0 
Mm*. /— Kn 0 3<D&it\Z&m\*X % LOW^bH 

1 GH^g£fti~-5 0 :cO/-Kn04WLOW^5)HI 
GH^b^ OOgr^tli, NMOSh7>^^5 0Rr/P 
MO S h^^** 5 2 ^^IT, >T W<— # 4 7K#t 
»Jfti5, Cixd^oT, ^y/<-^4 7<?)ttl^T*fc5 
y-Kn0 1Otfill HIGH^bLOWC^kf 

[0 0 4 1] ztom^tinBtiz. KN 1 IZflfettSix 
5 = 7AT^t^ <§-§-(i , H I GHCIotl^o So 
T x R S 7 V yy'yn yZfcoXJlS— KN l.KT/n 0 1 
li§^HIGHSO'LOWi:iS<7)T\ RS7^77'7 
□ ^fiOiiJAr**^ / ^ Kn 0 2 S0«n 0 3 H, 
I GHJRtfLOW£&3o Kn 0 2<OSK"Cfc5 = 

7 AT^ir^/</U^^.zx- y h 2 4 CDitit) / — KN 3 

tt, HIGH^?)LOWI^tt-5o 
[0 0 4 2] wOi ?l: Ut#i4^B^»^lcH, 
= 7A7^t^^7M^^7 h 2 4 fi, /-Kn 0 
3.Wn 0 4(Om^m^Bm^^?^zm^^<^^ 

^lr:(i. y - KN 2 JcgtlS^^SR^ai L/»#5i*fg 
^ttLOWt'fcS, Sot, NMOSh7y^^5 1 
S'JPMOS h7>^^ 5 3^*yti9*a$h 
5o sfcNMOS h7/y^^5 0MPMOS h7> 
5 2{it7T'fc^ 

[0 0 4 3] / — Kn 0 3C0LOW^bH I GH — CD$L 
fcli, ^ W<-^ 4 3 BS4 6 St/SRR t SiC^t) 
ftSjSiiX^JSreif L-TtK. Sot/- Kn 05 <D 
MitHZ. y-Kn0 3^kl:I}|LT, LOW^bH 

IGH^Mt^ 0 ZCDS — Kn 0 5(OLOW^bH I 
GHa>^<0gEtoi, NMOS h7>-/^^5 isr/p 
MOS b7>i?X ? 5 3Hn-T, 7 {Z& 

&£i\2>* :^CJ:ot t >f >^<— ? 4 7 (D\ht)Xfr>z> 

J— Kn 0 1 <DWfiL\%^ H I GH^bL OWCfftf 
[0 0 4 4] d <OB*f&X'H$HZ . /-knii; «^ $ i\ 



(7) 
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5 = 7i»Ty-1r;Mf §-14, HIGHCiott^o fio 
T\ R S 7 y 77'7 □ 7 7t0A^y - KN 1 SU'n 0 1 
14* *H I GHSO'LOWi^oCOt, RS7 'J y 7*7 
n : y ^0OttS^"Cfe 5 / — K n 0 2 jfctf n 0 3 \$ x * H 
IGHR'JLOWti-Oo /— Kn 0 2C0SteT'*>5 = 
?H*'<^*£.$L=L~y V 2 A<D\&ji;— KN3 
14, HI GH^bLOWCfitt^o 
[0 0 4 5] ccoj: 9^L-CBEfrHlLlli^o»-&(wl4 < 
^7 A7^t^/vU^±^=y h 2 414, ;-KnO 

^ l; 3 7 A7 ^ 1 7/ vu^M^.^ 7 h 2 4<n%\ com 
Sin, 9*J*$n$«JS* 

^ma^ss us LT^i-5ig(c. ^oft 9 ua uaas: 

[0 0 4 6] IU5f4, *?5eBI-J:537A7^t7/</U 

^ir^/';u;*£j£^-^ ^ h 2 4 Af4, StiA^ffl'^* 
£l5fc=i.=. 7h90, BE*ttJ Lffl/^w^4i*3-=. y h 9 

1 . NMO S h7y^^8 0&l>*8 K PMOS 
>y7s^8 2J!?i8 5, -YW<— -*8 6, NOR02&8 

7 % >f * 8 8 £^fr 0 

[0 0 4 7] tti4*ffl^'^t/jti=y h 9 014, N 
ANDHJSgG 1 , >f ^ 6 2 75S6 5 . .R 

U 5 a»»OlgeiRAt/S*CS:S'tP. NAND@B6 0 
M6 1I4RS7JI ^7nyyjrMU SfcSfcttR 

* h 9 1 14, NAND(El2S 7 0^t^7 1 % ^ 
72M77, XOltfttt^ffiinRfttfSiC 
&r£tr. NANDS8 7 0X^7 1 I4R S 7 'J y ^7 o 

[0 0 4 8] EI 5 CO =3 ^ AT^ir^/^^^fSrL- y h 

2 4 AKJRTtt. S^iA^JE^l'^fe^-y h 9 OS 
^fltt^tBLE'^/l'^tJSfca-^s/ h9 *£i£^K> 
flF*tM4tt*fflL!Bif^«^DT»JRW(w«if^i-S 0 NM 
OSh7>y^^8 0.SO'8h PMOSh7^y7.^ 

8 2 7??S8 5, Sl>^ >v<— * 8 6^ / — KN 2 tz A 

/<yu^*ja;=L- 5/ h 9 Oifci^iBE*ttibffl'<yi';*£ja^ 

[0 0 4 9 ] »#ii^.tfi^<!0»-&, / — KN 2 lwAA$ 
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